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Simulation on metal casting industry
The use of numerical simulation in the metal casting industry 
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Difficulties
Obtaining reliable results in the numerical simulation of 
metal casting processes is difficult. Why?
3
 Material properties
Measuring the material properties for the whole 
range of temperatures involved in the metal 
casting processes is very difficult.
Literature data generally correspond to standard 
values and not always provide satisfactory 
results.
 Heat transfer coefficients 
Determining the heat transfer coefficients is 
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Solution
These difficulties have inspired the application of inverse 
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Investment casting
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Source: ANGLADA, Eva; MELÉNDEZ, Antton; MAESTRO, Laura; DOMÍNGUEZ, Ignacio. Finite Element Model Correlation of an Investment Casting Process. Materials Science Forum, Vol. 
797, pp 105-110. doi:10.4028/www.scientific.net/MSF.797.105 ©2014 Trans Tech Publications, Switzerland. CC-BY 4.0 license 
Reprinted from Procedia Engineering 63, E. Anglada, A. Meléndez, L. Maestro, I. 
Domínguez, Adjustment of Numerical Simulation Model to the Investment
Casting Process, 75-83, © 2013 The Authors, with permission from Elsevier. CC 
BY-NC-ND 3.0 license. doi: 10.1016/j.proeng.2013.08.272
Experimental measurements on prototype
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Source: ANGLADA, Eva; MELÉNDEZ, Antton; MAESTRO, Laura; DOMÍNGUEZ, Ignacio. Finite Element Model Correlation of an Investment Casting Process. Materials Science Forum, Vol. 797, pp 105-110. 
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Simulation results
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Reprinted from Procedia Engineering 63, E. Anglada, A. Meléndez, L. Maestro, I. Domínguez, Adjustment of Numerical Simulation Model to the Investment
Casting Process, 75-83, © 2013 The Authors, with permission from Elsevier. CC BY-NC-ND 3.0 license. doi: 10.1016/j.proeng.2013.08.272
Shrinkage results
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HPDC
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Reprinted from Procedia Engineering 132, E. Anglada, A. Meléndez, I. Vicario, E. Arratibel, I. Aguillo, Adjustment of a high pressure die casting simulation model against
experimental data, 966-973, © 2015 The Authors, with permission from Elsevier. CC BY-NC-ND 4.0 license. doi: 10.1016/j.proeng.2015.12.584
Experimental measurements on gravity prototype
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Reprinted from Procedia Engineering 132, E. Anglada, A. Meléndez, 
I. Vicario, E. Arratibel, G. Cangas, Simplified models for high 
pressure die casting simulation, 974-981, © 2015 The Authors, with 
permission from Elsevier. CC BY-NC-ND 4.0 license. doi: 
10.1016/j.proeng.2015.12.585
First approximations - Simple simulation model
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Validation on real HPDC part
www.nafems.org
How Simulation Helps Manufacturing Processes | Bilbao, May 25th
Thank you for your attention
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